Cooperative effect between immunotherapy and antiangiogenic therapy leads to effective tumor rejection in tolerant Her-2/neu mice.
Immunotherapy is an attractive strategy for cancer treatment. However, self-tolerance is one of the major mechanisms that dampen immune responses against self-tumor antigens. We have demonstrated that Her-2/neu transgenic mice (neu mice) are tolerant to neu antigens and contain only a low avidity repertoire for neu. However, this repertoire has antitumor activity. Immunizations of neu mice are capable of activating the low-avidity T cells that, at best, retard the tumor growth. To increase the efficacy of the antitumor responses in neu mice, we hypothesized that immunotherapy in combination with antiangiogenic therapy would be a more efficient strategy for tumor eradication. The rationale for using this combination was that by decreasing the growth rate of the tumor with an antiangiogenic therapy, the low-avidity repertoire of neu mice stimulated by immunotherapeutic intervention would be more effective in destroying the slow growing tumor. To test this hypothesis, we stably expressed a soluble form of the Flt-1 vascular endothelial growth factor receptor (sFlt-1) on N202.1A cells, using a retrovirus vector. Expression of sFlt-1 on N202.1A (N202-Flt) cells significantly inhibited the tumor growth compared with N202.1A parental cells. In contrast to the application of immunotherapy alone or antiangiogenic therapy alone, which delayed the tumor growth, the combination of the two therapies provided complete inhibition of tumor growth in Her-2/neu mice. These results indicate that the use of tumor targeting with immunotherapy in simultaneous combination with antiangiogenic therapy provides a more efficient strategy for the treatment of solid tumors.